A balance between excitation and inhibition is necessary to maintain stable brain network dynamics. Traditionally, seizure activity is believed to arise from the breakdown of this delicate balance in favor of excitation with loss of inhibition. Surprisingly, recent experimental evidence suggests that this conventional view may be limited, and that inhibition plays a prominent role in the development of epileptiform synchronization. Here, we explored the role of the KCC2 co-transporter in the onset of inhibitory network-induced seizures. Our experiments in acute mouse brain slices, of either sex, revealed that optogenetic stimulation of either parvalbumin-or somatostatin-expressing interneurons induced ictal discharges in rodent entorhinal cortex during 4-aminopyridine application. These data point to a proconvulsive role of GABA A receptor signaling that is independent of the inhibitory input location (i.e., dendritic vs. somatic). We developed a biophysically realistic network model implementing dynamics of ion concentrations to explore the mechanisms leading to inhibitory network-induced seizures. In agreement with experimental results, we found that stimulation of the inhibitory interneurons induced seizure-like activity in a network with reduced potassium A-current. Our model predicts that interneuron stimulation triggered an increase of interneuron firing, which was accompanied by an increase in the intracellular chloride concentration and a subsequent KCC2-dependent gradual accumulation of the extracellular potassium promoting epileptiform ictal activity. When the KCC2 activity was reduced, stimulation of the interneurons was no longer able to induce ictal events. Overall, our study provides evidence for a proconvulsive role of GABA A receptor signaling that depends on the involvement of the KCC2 co-transporter.
Introduction
Under specific conditions, activation of the inhibitory GABA A receptor signaling may play a prominent role in the generation of seizures (Lillis et al. 2012; Hamidi and Avoli 2015; Sessolo et al. 2015; Uva et al. 2015; Yekhlef et al. 2015; Shiri et al. 2016 ). This evidence is in conflict with the established notion that epileptiform discharges result from excessive glutamatergic signaling due to reduced inhibition (Ben-Ari et al. 1979; Dingledine and Gjerstad 1980; Schwartzkroin and Prince 1980) . Indeed, it has been shown that inhibitory interneurons discharge action potentials at the onset of seizure-like events both in vitro (Lillis et al. 2012; Uva et al. 2015; Levesque et al. 2016 ) and in vivo (Grasse et al. 2013; Toyoda et al. 2015) . Moreover, seizure-like discharges in vitro disappear after pharmacological interventions that interfere with GABA A receptor signaling (Avoli et al., 1996; Lopantsev and Avoli 1998; Uva et al. 2015) . In line with this evidence, direct optogenetic activation of inhibitory interneurons during bath application of 4-aminopyridine (4AP) elicits seizure-like discharges in vitro (Yekhlef et al. 2015; Shiri et al. 2016) . Together, these data suggest that an increase in the inhibitory interneuron synchrony may lead to development of paroxysmal seizure-like activity under conditions of impaired potassium (K + ) channel conductances. However, the mechanisms of this action remain to be fully understood. 
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